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EfHNEENEESDERLENTOBELGCAFRAROETHIL, BEAEXOBEIL
NECROLN TS, 7—REORYNMEBEOBEL THAIN TWSESIARYE
THAHD, T—UBEERENDELINDEETHY, ORvEDOHEMEEEER LSES
DHELRHD. BHOTEHET7— VB EICHENEENES TH LIV —EV T BB TOF iR
ERLAZEETHD. RHXIEI—ELTICRBEINZEFN AR YD REEEEZ R
EL, EEA RN THLETICABMGIRENREET HLLFIAL, BEESICXT
PREEZEETHILT, ORVrOBEERCH TS FAMNEREZR LI 55E/N
SA—ADEEEFEREETIZOVWTRLEZLD THS.

F1EFHRITHE, #HEMEBEBEHIOT—VBEORYNTO I —ELTHETOF LM
BERERLNBETHY, HIZV—OVERND, ETIVEREOEEZRETLIFEN
HETHAIE, ORYMRIBINDBRIZIEFAMBROICEEST IHREERZNER

FEFBRITIVDENDHLIELFRR, ORVEDBHIZHTHREEZEETHILICEK
DTINLDMBBEERRTHENRAED B THSEBRTINS.

F2EHPAPETILEEFHARERRXITIE, FIE~F S5 ETHWSARYCDESH ZHE
W, BIAZETIILERZTY, BEAERELFAREZEOBAGRELVET AR, R/
B NFENSA—FTRIT EMTESEERLTLNS.

FEIEIBEMTICHIEEBEDOD T —RFI+7—FEIEITIE, FEESHIE
(50— VEROFAREICHTIREEZEZE LV —OVERGEI(—FT+T—F
(FF)MLOZRETL TS, — 8075, V—OV BNV ESE A B DR DFEE FF LY
EANTDHEFETE, 2137 ThICKYEET IRABLEARMLIINBERICE
FEERITT ML H D120, FAZVTTNOEENINSTGEILEHLEMNERTD
FFf{ERLOERHTEFEZIRELTLS. COE, BEESICxT AERNDRE(C
EXKFEBREBTOEREANT, LHOITEREE FF MLYDRETEITOTLS.
BERADFHLBEICHITIEEZRANSILT, TOEEOREIEZTMUIERT 2L
[CFIAT AL, REDREAMBERNRIRIBEDEHEEETILETEEFNDA
NOREEHZEFRATHIEFAREELTLNS. Fi-, IREFEICKDLOHOMNEFF ML E
Y—OVEBROFBERIESEEROMNLIZHANTHIEZIT oGS LLEEL, 12X
FRICKYIRMBRENMEFSINSEEFRERELTLNS.

FAENMBEHOREBFTICEDOUTA—ADBERMRF T ITIX, ORYEDHEE/ S A—
ADREICEREZFRTIELFRELTNS. /A ADEEDOETIILIESNZ VBN




NEFEET D0, NIA—FRIERZERIEHETRIEIZCAV IIMEE KGELILIz/ A5 A—
RAL1EBHIE, ZDf=8, BHEEFDT—IMNLRIETHZENEELLVD, HAEFEDE
BERDENFNTA—EDT R TERET ST DREHREF > TG BHIEE)
DT—HEHZEBVWTRETAIEIETELGWIENRETHY, ChizLEEREE
AWEALBMESZRIEICAWV-IDIIICEMEEI TOREMN R ETESFEIZD
WTIRELTWS. CORIEFETIE, BELEZARYMNETILEERLEDELGEMNSEL
BIEREHFNTGA—EANERMIZEHL TS EALTET, BRORAEEIZELNTH
EARDFEUERENR LTESNSA—FZRTELTINS. ZOKE, BHHNGESIC
BT NFNTA—RGEDFAREICHTIREEZERTHILETFAREREDT
WEBLGNGA—FERBEIC, BREDBVWEETHROWVASA—RTHERETETIHE, EER
EIZIECREEZAREEL TV, ARV EREFETRIELIZ/ATA—2Z R TEE
SEEEBRERE RINFEATRELENASA—ZFANTEESE-ERERZF LB
THILT, REFZICIHOTRAPEN TFAD L TARRENMERIND/ATA—2H
BONT-CEFRIILTLNS.

F 5 BN EREITAICKLIEHTAERARENDSREREITE, ARVrOHEE
THEHLEMAERARE (BAHAEOSARARRE) TEEL, BREICEDSVLTHE
AERAREZRIELOTVEEFZRETL, BBREZAVTCRETSFEZRELTLS.
EFDREEZERTHAEZCHL, BHAERAREOFEAMEICHTIREEZRK
LI HERBERHTHILICIST, FEDHBDAERRRENREZICRETETIRE
KOTWND. CDEE, BLEDERAMITRENKELGDELIIT, BRELELTERAMRR
EZRAWAETHABEZR ESE TS, RFE--AFEALICERET HEEBIZ, O
RYCDFENEALEZBELI-MNEZZHAIATHILT, EREITHSZICEFHAITES
KIIZL, MA T, ARYMIEEAIENATHIEREATH S LB ERBLI-RIEAEEIRE
LT REFEOEMMEICONT, FEtSh-BEZALTHoNLHEMRLT-FEE
AEATEINESZRETSIERICE ST, SAA Ty EREICRETECE
[CK>THEEL TLVS.

% 6 BElEm I CIEARMNX THEONT-HELZHREL, 7—UBEARYIIGHT4ILT
EESNDIRIZTDONTIHRARTULNS.
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This paper focuses on the periodic motions of serial robots and proposes parameter identification and
controller design method for high accuracy. By utilizing the sensitivity of motion, the accuracy of the
end-effector position in the periodic motion is improved, and a small machine difference that has a large
effect on the error of the end-effector position is identified.

In the first section, it is described that the objective of this study is to reduce the end-effector
position error associated with the periodic motion of the robot by considering the sensitivity of the
robot’ s motion.

In the second section, the kinematics and dynamics model of the robot that is used in the following
chapters are introduced.

In the third chapter, it is proposed a friction—compensated feedforward design method using the
sensitivity of frictional force to periodic motion. To design a smooth friction—compensated FF torque,
the sensitivity of the friction force to the error is used to evaluate and reduce the magnitude of its
effect. By comparing the smooth FF torque using the proposed method and a rectangular torque in which
the sign of the Coulomb friction is reversed, it is confirmed that the vertical motion error and the
amplitude error are reduced.

In the fourth chapter, a parameter stochastic identification method is proposed using the sensitivity
of the minimum dynamical parameters to periodic motion error. The identification of parameters is performed
to minimize the dynamic sensitivity of the parameters to end-effector position error in cyclic motion.
By considering the sensitivity of the parameters, important parameters with high sensitivity to
end-effector position error are precisely identified.

In the fifth chapter, by considering the position at which the sensitivity of the error to the end-effector
positions is maximized, the method is proposed to accurately identifies the joint angular origin error.
The position with the maximum sensitivity in the normal direction that accurately identify the angle origin
error of a certain joint is placed on an ellipse. Inaddition, all positions where the end—effector position
moves along the trajectory are used.

In the sixth chapter, the conclusion is indicated.
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